Modulation of soluble ovarian adenosine 3',5'-monophosphate-dependent protein kinase activity during prepubertal development of the rat.
Studies were conducted to evaluate the ontogeny of cAMP-dependent protein kinases in the soluble fraction of rat ovaries obtained throughout prepubertal ovarian maturation (days 5-37). Protein kinase activity stimulated by cAMP and inhibited by the heat-stable protein kinase inhibitor, designated cAMP-dependent protein kinase activity, was already present in ovaries of 5-day-old rats. This kinase activity subsequently increased to reach maximal values between days 16 and 18, then plunged 4-fold to a nadir between days 21 and 23. cAMP-dependent protein kinase activity began to rise again by day 24, increasing 5-fold to a maximum on day 27. Experiments were conducted to evaluate the basis for the 80% reduction of cAMP-dependent protein kinase activity in the soluble extract of ovaries of 21- to 23-day-old rats. To determine whether the decrease in kinase activity was accompanied by a concomitant reduction of cAMP-binding activity, the ability of ovarian cytosol to bind [3H]cAMP was evaluated. Results showed that at the time of decreased cAMP-dependent protein kinase activity, total soluble cAMP-binding activity was not significantly reduced. Additionally, the cAMP-binding activity of the regulatory subunits RI and RII (regulatory subunits of the type I and II isoenzyme forms of cAMP-dependent protein kinase), as detected by photoaffinity labeling with 8-N3-[32P] cAMP, was not changed. To determine whether the decline in kinase activity was due to an actual disappearance of the catalytic subunit from the soluble ovarian extracts of ovaries of 21- to 23-day-old rats, the relative amounts of catalytic subunit were quantified by an enzyme-linked immunosorbent assay using an antiserum directed against bovine heart catalytic subunit. Results showed that the decrease in protein kinase catalytic activity was not due to a reduction in the amount of catalytic subunits. Experiments were conducted to determine whether the reduction of protein kinase catalytic activity in unfractionated cytosol was expressed after anion exchange chromatography. Results showed that the estimated total cAMP-stimulated protein kinase activity measured after DEAE-cellulose chromatography of the soluble ovarian extracts of 21- to 23-day-old rats was no longer depressed. Since the 80% reduction of catalytic kinase activity in ovarian extracts of 21- to 23-day-old rats was detectable in unfractionated cytosol before but not after DEAE-cellulose chromatography, we tested for the presence of an endogenous inhibitor of catalytic kinase activity in the cytosol fraction.